Abstract -Uses o f t h e a -c h l o r o a l k y l chloroformates 2 obtained by t h e C1-catalyzed a d d i t i o n o f phosgene t o aldehydes a r e reported. The best known compound o f t h i s type, a-chloroethyl chloroformate (ACE-Cl), i s a m i l d reagent f o r t h e s e l e c t i v e N-dealkylation o f t e r t i a r y amines w i t h commerc i a l value. Both ACE-C1 and i t s congener from c h l o r a l are p r o t e c t i n g groups f o r a l c o h o l s The d e r i v e d carbonates are e f f i c i e n t precursors t o fluoroformates i n c l u d i n g t h e important t -b u t y l fluoroformate. Appl i c at i o n s i n which fluoroformates are superior t o chloroformates are o u t l i n e d . The e l i m i n a t i o n o f HC1 from t h e carbamates/carbonates e a s i l y formed from -2 i s described. (From t h e s u r p r i s i n g carbonate e l i m i n a t i o n mechanism, a simple synthesis o f aldehyde enolates under p r e p a r a t i v e l y u s e f u l condit i o n s has been discovered.) The product v i n y l i c carbamates and carbonates a r e monomer precursors t o v i n y l polymers w i t h urethan and carbonate branches. 2,2-Dihalovinyl chloroformates a l s o have been made and conv e r t e d t o carbamate and carbonate monomers. F i n a l l y , 3-and 4-carbon synthons a v a i l a b l e by extensions o f t h e above chemistry are introduced.
(From t h e s u r p r i s i n g carbonate e l i m i n a t i o n mechanism, a simple synthesis o f aldehyde enolates under p r e p a r a t i v e l y u s e f u l condit i o n s has been discovered.) The product v i n y l i c carbamates and carbonates a r e monomer precursors t o v i n y l polymers w i t h urethan and carbonate branches. 2,2-Dihalovinyl chloroformates a l s o have been made and conv e r t e d t o carbamate and carbonate monomers. F i n a l l y , 3-and 4-carbon synthons a v a i l a b l e by extensions o f t h e above chemistry are introduced.
Some years ago, together w i t h Senet and coworkers a t l e Bouchet Research Center o f SNPE i n
France, we r e p o r t e d t h a t aldehydes a r e r e a d i l y converted t o a -c h l o r o a l k y l chloroformates 2 when t r e a t e d w i t h phosgene i n t h e presence o f a "naked C1-" c a t a l y s t ( r e f . 1). I n t h e key s t e p o f t h e process, t h e adduct 1 i s a c y l a t e d by t h e phosgene, thus regenerating t h e " C l -" .
The r e a c t i o n occurs c l e a n l y w i t h almost a l l aldehydes b u t n o t w i t h most ketones. r a t o r y scale t h e favored c a t a l y s t i s [PhCH2N(nBu)31+ C1-(BTBAC). Traces o f HC1 (moisture) i n h i b i t t h e r e a c t i o n b u t can be scavenged by i n c l u d i n g a l i t t l e toluene diisocyanate i n t h e m i x t u r e . The most important reagent, a-chloroethyl chloroformate (ACE-C1) t y p i c a l l y i s i s ol a t e d i n 96% y i e l d j u s t by s t i r r i n g acetaldehyde w i t h phosgene (1.1 equiv) neat f o r an hour i n the presence o f 5 mol 96 BTBAC. A f t e r vacuum d i s t i l l a t i o n o f t h e ACE-C1 (bp 77 O C a t 180 mm), the r e a c t i o n f l a s k may be stoppered and t h e residue reused as t h e c a t a l y s t i n t h e n e x t run w i t h o u t l o s s o f y i e l d . w i t h t h e s i m p l i c i t y o f t h e procedure, ACE-C1 i s p o t e n t i a l l y l e s s expensive than some import a n t solvents.
On a labo-

Considering t h e low c o s t of acetaldehyde and phosgene along
Several o f t h e known compounds 2. a r e l i s t e d below.
R
Me (ACE-Cl), E t , nBu, iBu, i P r , cyHex, 3-cyHexen, 2-C1-Et, V i n y l , H ( r e f . 2), Ph , o t h e r Aryl, Cl3C-, Br3C-.
When d i s t i l l e d a t atmospheric pressure, t h e simple a l k y l products 2 decompose t o t h e d i c h l or i d e s (RCHC12)
. Most o f t h e b e n z y l i c chloroformates decompose below 60 O C by t h e same pathway. I n c o n t r a s t , t h e chloroformates from c h l o r a l and bromal r e v e r t t o t h e r e s p e c t i v e aldehydes and phosgene when heated ( c a u t i o n , catalyzed by "C1-" ).
When ACE-C1 was synthesized, p a r t o f i t s value immediately was recognized, because ACE-OEt (from ACE-C1 + ethanol) already was s o l d as an a l k y l a t i n g agent t o mask carboxyls i n penic i l l i n s and cephalosporins. The prodrugs so formed are o r a l l y a c t i v e . Previously, ACE-OEt o n l y was a v a i l a b l e from t h e m i x t u r e obtained by p h o t o c h l o r i n a t i o n o f d i e t h y l carbonate.
Since t h e present work made carbonates (RCHClOC02R') from 2 r e a d i l y accessible, many p a tents have issued i n which these reagents are used t o make prodrugs o f , f o r example: o t i c s , analgesics, a n t i inflammatories, a n t i hypertensives, and a n t i e p i l e p t i c s ( r e f . 3 ) . a n t i b i 1716 R. A. OLOFSON Since t h e i n i t i a l discoveries, t h e i n t e r a c t i o n between t h e groups a t SNPE and a t Penn S t a t e has prospered w i t h advances i n each l a b o r a t o r y s e r v i n g as t h e foundation f o r new research i n t h e other. I n one o f these e a r l i e r c o l l a b o r a t i o n s , ACE-C1 was introduced as a reagent f o r t h e s e l e c t i v e N-dealkylation o f t e r t i a r y amines ( r e f . 4 , 5 ) . The process i s i l l u s t r a t e d by t h e s p e c i f i c N-deethylation o f N -e t h y l p i p e r i d i n e (3) t o g i v e piperidinemHC1 i n 99%
y i e l d . t u r e i s r e f l u x e d . y l a t e d d i r e c t l y by evaporating t h e r e a c t i o n m i x t u r e i n vacuo and then h e a t i n g t h e residue i n methanol f o r 30-60 min. High y i e l d N-dealkylation w i t h ACE-C1 i s s u r p r i s i n g since o t h e r a l k y l chloroformates (ROCOC1, R = E t , PhCH2, C13CCH2) almost e x c l u s i v e l y fragment t o RC1 + C02 i n t h e presence o f 2 ( r e f . 6 ) .
seems t o o hindered t o undergo competitive sN2 a t t a c k by C1-and t h e r e l a t e d c a t i o n i s t o o unstable t o p e r m i t sN1 s u b s t i t u t i o n . mate (VOC-Cl), t h e b e s t previous chloroformate type N-dealkylation reagent ( r e f . 6). But ACE-C1 has t h e advantage t h a t t h e c o n d i t i o n s r e q u i r e d f o r ACE removal are much m i l d e r , thus expanding t h e l i s t o f f u n c t i o n a l i t i e s allowed i n t h e amine t o be dealkylated.
I n t h i s r e a c t i o n , t h e ACE-C1 i s added t o 3 i n 1,2-dichloroethane and then t h e mix- o u s l y -s t r o n g testimony t o t h e mildness o f t h e r e a c t i o n conditions. I n o t h e r r e a c t i o n sequences, oxycodone (9) has been converted t o t h e n a r c o t i c antagonist, naltrexone, and t h e analgesic, nalbuphine (l2) ( r e f . 5 ) . I n t h e synthesis o f l2, 9 i s t r e a t e d consecutively w i t h cyclobutanecarboxyl i c anhydride, ACE-C1 , and methanol t o g i v e lo. The rearrangement, -10 t o 11, which i s based on t h e s t r a t e g y o f Olofson and Pepe ( r e f . 7 ) , i s instantaneous on n e u t r a l i z a t i o n w i t h bicarbonate (96% o v e r a l l y i e l d f o r 9 t o ll). Reaction o f 11, f i r s t w i t h borane i n THF and then w i t h BBr3, completes t h e synthesis o f 12. I n o t h e r work, Bachelet and Caubere have d e a l k y l a t e d aromatic amines w i t h ACE-C1 ( r e f . 8 ) . I n a r e c e n t paper, t h i s method a l s o has been a p p l i e d t o benzodiazepines ( r e f . 9 ) .
N e i t h e r t h e product from 4 nor i t s f r e e base were i s o l a t e d p r e v i -
-AcO
With ACE-C1, N-dealkylation s e l e c t i v i t i e s f o l l o w t h e order: benzyl, a l l y l , t e r t -a l k y l >> sec-alkyl 2 methyl > p r i m -a l k y l >> p i p e r i d i n o r i n g s c i s s i o n . The i n e r t n e s s o f t h e p i p e r id i n e r i n g under t h e d e a l k y l a t i o n c o n d i t i o n s has prompted Olofson and Abbott t o propose t h e use o f p i p e r i d i n o as a l o n g term masking group f o r primary a l k y l h a l i d e s i n complex synt h e s i s . As t h e f r e e base, t h e group i s s t a b l e t o s t r o n g bases, nucleophiles, and reduct i o n ; and as t h e a c i d s a l t , i t i s s t a b l e t o e l e c t r o p h i l e s and o x i d a t i o n . The presence o f a p i p e r i d i n e u n i t would a l s o s i m p l i f y t h e i s o l a t i o n and c r y s t a l l i z a t i o n o f intermediates. I n t e s t s o f t h i s hypothesis, a s e r i e s o f N -a l k y l p i p e r i d i n e s were converted t o t h e i r r e s p e c t i v e primary a l k y l c h l o r i d e s i n 90-97% y i e l d w i t h ACE-C1 ( r e f . 1 0 ) . The p o t e n t i a l s i g n i f i c a n c e o f t h i s process i n drug congener p r e p a r a t i o n a l s o has been o u t l i n e d ( r e f . 10) and a t SNPE t h i s scheme has been a p p l i e d t o t h e e f f i c i e n t synthesis o f t h e p e s t i c i d e , Barban ( r e f . 11).
More r e c e n t l y a t Penn State, t h e p o t e n t i a l value o f ACE-C1 f o r t h e p r o t e c t i o n o f alcoh o l s has been explored. A model carbonate ACE-OCH2CMe3 i s s t a b l e : a t 170 O C i n n i t r o b e nzene, i n CD3C02D a t 60 O C f o r 12 hours, i n 1 M anh. HC1 i n EtOH f o r 24 hours a t r . t . , and i n MeOH f o r a day a t r . t . However, o n l y neopentyl alcohol i s found a f t e r a day i n MeOH a t r e f l u x , and a t 25 O C i n one day, t h e carbonate i s 60% destroyed i n CD3C02D a t 80 O C and 20% gone i n 2/1 MeOH/water. The ACE group i s e a s i l y removed w i t h m i l d base ( r e f . 12). Only when r e f l u x e d i n 4 : l MeOH/H20 for 19 hours d i d degradation take place, and even then 70% o f t h e o r i g i n a l 14a remained. I n another t e s t , standard a c y l a t i o n o f c h o l e s t e r o l w i t h -13a u s i n g p y r i d i n e as t h e a c i d scavenger q u a n t i t a t i v e l y y i e l d e d t h e carbonate E. Moreover, when t h e b l o c k i n g group was removed w i t h d i l u t e K2CO3 i n r e f l u x i n g methanol, cholest e r o l was recovered i n 99% y i e l d . I n these and other s t u d i e s ( r e f . 12), 13a would seem t o f i t t h e d e s i r e d c r i t e r i a f o r i n c l u s i o n i n t h e arsenal o f alcohol masking reagents. 
I n most
published alcohol masking schemes, t h e b l o c k i n g groups are s t a b l e t o base and cleaved i n a c i d . The ACE moiety i s removed e a s i l y enough w i t h base t o be complementary t o t
h i s l i t e r a t u r e methodology. However, i t i s n o t i n e r t enough i n a c i d o r h i g h -d i e l e c t r i c , h y d r o x y l i c solvents t o have more than l i m i t e d s h o r t term a p p l i c a t i o n s , I n p o l a r solvents, t h e r a t e determining step i n ACE-scission i s sN1 i o n i z a t i o n o f t h e c h l o r i d e i o n ( r e f . 12). Thus, i f t h e s t a b i l i t y o f t h e carbocation counterion were reduced, s a t i s f a c t o r y p r o t e c t i o n should be achieved. T h i s might be accomplished by r e p l a c i n g t h e e l e c t r o n -r e l e a s i n g methyl o f ACE by an e l e c t r o n withdrawing t r i c h l o r o m e t h y l u n i t . 1,2,2,2-Tetrachloroethyl
The o n l y apparent drawbacks t o t h e use o f 13a i n alcohol p r o t e c t i o n a r e t h e s e n s i t i v i t y o f -13a ( v i d e supra) and t h e c r e a t i o n o f a new c h i r a l center i n t h e products shared w i t h many published OH masks).
made t o prepare and evaluate a 2,2-dichlorovinyloxycarbonyl c o n t a i n i n g reagent.
( a problem To circumvent these inconveniences, an e f f o r t was I n i n i t i a l t e s t s , t h e carbonates/carbamates 15a,b c l e a n l y e l i m i n a t e d ZnC12 t o g i v e t h e v i n y l products 16a (67-90% y i e l d ) and 16b (48-85% y i e l d ) on treatment w i t h z i n c dust e i t h e r i n r e f l u x i n g anh. HOAc o r i n c o l d THF c o n t a i n i n g a t r a c e o f Tic14 ( r e f s . 12, 13). s e l e c t i v i t y i s s u r p r i s i n g since t h e oxygen c o n t a i n i n g f u n c t i o n could j u s t as e a s i l y have been l o s t . Note t h a t F a v o r s k i i f i r s t made 1 , l -d i c h l o r o e t h y l e n e i n 1899 by t h e v e r y exothermic r e a c t i o n o f 2 , 2 , 2 -t r i c h l o r o e t h y l acetate w i t h z i n c . Also today, z i n c i s w i d e l y used t o unmask 2 , 2 , 2 -t r i c h l o r o e t h y l e s t e r s , phosphates, carbonates, and carbamates. Even more remarkable was t h e discovery t h a t both t e t r a h a l oethyl chloroformates 13a,b, when reacted 
d ) . Besides t h e s i d e r e a c t i o n s already noted, another complication should have been a t t a c k o f t h e phosgene by t h e z i n c t o g i v e carbon monoxide and ZnC12.
t h e corresponding carbonates 16a and carbamates 16b i n e x c e l l e n t y i e l d . The carbamates 16b o f t e n were obtained even more e a s i l y by N-dealkylation o f a p p r o p r i a t e t e r t i a r y amines. For example, heating N -e t h y l p i p e r i d i n e w i t h 17a gave 16b [R2 = (CH2)5] i n 97% y i e l d by a simple vacuum d i s t i l l a t i o n workup.
from m. Considering t h e unexpectedly easy a c c e s s i b i l i t y o f t h e d i c h l o r o v i n y l reagent -17a, i t i s d i s a p p o i n t i n g t o r e p o r t t h a t t h e d e r i v e d carbonates 16a are l e s s s t a b l e i n a c i d
and p o l a r , p r o t i c solvents than t h e i r t e t r a c h l o r o a l k y l congeners g. l i t t l e value as a reagent f o r alcohol p r o t e c t i o n ( r e f . 12).
However, t h i s s i d e excursion had other m e r i t s . The halogenated carbonates and carbamates -15 and l6, t h e i r bromo analogues, and mixed halo adducts from halogenation o f t h e v i n y l i c compounds ( r e f s . 12, 14) a r e s t r u c t u r a l l y r e l a t e d t o a l a r g e v a r i e t y o f important p e s t icides ( r e f . 15). Indeed, some compounds 16a,b made by c i r c u i t o u s r o u t e s already a r e known t o be b i o a c t i v e ( r e f . 1 6 ) . Also, Chevalier a t SNPE has found t h a t t h e d i c h l o r o v i n y l carbonates 16a are t o o hindered t o undergo s e l f polymerization b u t do g i v e an a l t e r n a t i n g 1:l copolymer w i t h v i n y l acetate w i t h t h e unusual s t r u c t u r e 18 ( r e f .
17). Presumably t h e most s t a b l e i n i t i a l r a d i c a l i s 19 b u t t h i s i s t o o hindered t o r e a c t w i t h more s.
v i n y l acetate adds i n i t s normal fashion and t h e c y c l e i s repeated.
T h i s
Some experiments designed to establish the scope of the remarkable reaction of chloral with zinc and phosgene to give the vinylic chloroformate 17a were performed. zinc enolates by treatment of a-haloesters (Reformatsky reaction) and a-haloketones with zinc ranks among the most useful processes in synthetic chemistry. However, these enolates are invariably acylated and alkylated at the carbon end of the ambident anion (except possibly by TMS-Cl). In contrast, we have discovered that with certain combinations of X, A, B, and Z of 20, the enol chloroformates 21 are obtained instead of products from C-attack.
First, X may be either chlorine or bromine. Second, A and B may be either halogen or alkyl or a combination of the two but not hydrogen. This suggests that attack at the enolate oxygen is due to a combination of steric hindrance at carbon and the very high electrophilicity of the phosgene (alkyl chloroformates did not give 0-substituted products). The requirements for Z are somewhat less stringent; 21 has been isolated with Z = H, alkyl, aryl, cyano, and dialkylphosphonato. With Z alkoxy, the normal Reformatsky reaction occurs, and with Z halo, the predicted ketene product is formed. The ready hydrolysis of ACE-OR and its tetrachloro analogue in mild base suggests that the nucleofugacities of these chloroethoxide anions are high enough to permit their replacement by other nucleophiles. An important situation is which this property could prove valuable was recognized.
The t-butyloxycarbonyl (BOC) group introduced over 30 years ago by Carpino is now the most broadly used amino protecting group in peptide chemistry and also plays a significant role in other areas o f synthetic chemistry. Its major disadvantage lies in the introduction step. Because t-butyl chloroformate decomposes at -10 OC, it cannot serve as the acylating agent. propensity for detonation finally led to its abandonment. Presently, (BOC)20 is the most widely used reagent despite its high MW and high cost ($400/kg, 97%, Aldrich). Almost 20 years ago Schnabel and Carpino independently reported that BOC-F is stable and also is an excellent acylating agent for amino acids by standard pH stat methodology (ref. 19 ). ever, these investigators did not propose a practical route to the BOC-F reagent. Usually, alkyl fluoroformates are most easily and economically made from the corresponding chloroformates by halide exchange with KF/18-crown-6 (ref. 20) . However, the instability of BOC-C1 eliminates this method as a source of BOC-F.
Instead, BOC-N3 was the reagent of choice for a long period but its toxicity and
How-
If the nucleofugacities of chloroalkoxide anions are as high as expected, it should be possible to make BOC-F by attacking ACE-0th and/or its tetrachloroethyl congener with activated fluoride. To test this idea, t-butyl alcohol was treated with ACE-C1 using pyridine as the acid scavenger to obtain ACE-OtBu in 90% yield (bp 58-60 OC at 10 mm). Then this carbonate was heated (70 OC oil bath) at reduced pressure with 1.5-2 equiv. of KF and 3-5 mol % of 18-crown-6 catalyst. The BOC-F and acetaldehyde were allowed to evaporate from the stirred mixture as formed and were collected in a -80 OC trap. BOC-F in the trap ranged up to 95%, and under optimum conditions, the yield of pure distilled BOC-F was 84%. When other carbonates 22 were prepared and reacted similarly, the yields of product fluoroformates 23 again were excellent. Some examples of 23 with distilled or crystallized yields are: R = t-amyl (83%), 1-adamantyl (76%), benzyl (60%), n-octyl (86%), and 3-cholesteryl (82%). In this process, it is critical to remove at least one of the products as formed (vide infra) (refs. 
-
If a simple method for the P-elimination of HC1 could be devised, the ready availability and low cost of a-chloroalkyl carbonates and carbamates would seem to make these compounds attractive precursors to their 0-1-alkenyl derivatives. Vinyl polymerization of such monomers would yield polyurethan and polycarbonate polymers with polyvinyl backbones. materials should have both similarities to and differences from today's widely used The failure to obtain a good yield of the bis-vinyl carbonate of diethylene glycol is especially unfortunate. The analogous bis-ally1 carbonate is the monomer for the CR-39 polymer used in high quality plastic safety prescription glasses and it has long been known that the vinyl congener is much easier to polymerize. However, development of the vinyl monomer has not been feasible before because of its very high cost.
Even worse, the After 20 hr, the major product is bis-2-chloroethyl ether.
The key to an economical route to alkenyl carbonates was discovered by Dang (ref. 2 
) .
When he heated ACE-OCHzCMe3 with KF(18-C-6) in benzonitrile at atmospheric pressure (no vacuum), the products after 24 hr were FC02CH2CMe3 in 79% yield and unexpectably VOC-OCH2CMe3 in 19% yield. yield of VOC-product was 68%.
Also, amazingly after 10 hr, no fluoroformate remained and the (vide supra) , t h i s r e s u l t must mean t h a t "F-" i s a strong enough base t o form t h e aldehyde enola t e 42, which then i s immediately a c y l a t e d by 40 t o g i v e t h e alkenyl carbonate product 9.
New, useful reactions o f novel haloforrnates
If t h i s conclusion i s c o r r e c t , i t f o l l o w s t h a t enolizable aldehydes w i l l r e a c t w i t h KF/ 18-crown-6 i n t h e presence o f fluoroformates t o g i v e t h e elusive carbonates 9 and t h a t excess KF n e u t r a l i z e s t h e HF which i s l i b e r a t e d i n t h e r e a c t i o n as KHF2. To f u r t h e r increase t h e y i e l d i n such s i t u a t i o n s , i t i s advantageous t o i n c l u d e some e x t r a aldehyde i n t h e r e a c t i o n medium. r e a c t a n t s t r u c t u r e and o t h e r c o n d i t i o n s b u t u s u a l l y a r e 55-80 O C f o r 8 h r t o a day. r e s u l t s are given i n Table 1 ( r e f s . 22, 31).
Note t h a t t h e r e a c t i o n
The Ketones are r e a d i l y deprotonated t o t h e i r r e s p e c t i v e enol ates w i t h appropriate bases under s y n t h e t i c a l l y u s e f u l conditions. As a consequence, an enormous wealth o f p u b l i c a t i o n s i n v o l v i n g t h e s e l e c t i v e chemistry o f ketone enolates may be found i n t h e l i t e r a t u r e . opposite i s t r u e w i t h aldehydes. When attempts a r e made t o deprotonate e n o l i z a b l e aldehydes, t h e enolate thus generated immediately r e a c t s as a donor w i t h another molecule o f The aldehyde as acceptor i n an a l d o l o r Michael condensation. The chemistry i s dominated by t h e powerful acceptor p r o p e r t i e s o f aldehydes. Even TMS enol ethers g e n e r a l l y f a i l as s a t i s f a c t o r y aldehyde enolate precursors. s y n t h e t i c a l l y u s e f u l form, t h e RLi-induced ring-cleavage o f THF has been favored -h a r d l y a v e r y cheap o r s t r a i g h t f o r w a r d r e a c t i o n .
I n t h e present chemistry, however, t h e aldehyde enolates must be c l e a n l y generated and r a p i d l y and e f f i c i e n t l y trapped. r e a c t i o n medium has been noted and w i t h s u b s t a n t i a l concentrations o f aldehyde i n an enola t e forming system, i t i s p u z z l i n g t h a t t h e r e a r e no complications from competing a l d o l condensations. more i m p o r t a n t l y should d e a c t i v a t e t h e F-by H-bonding. The chemistry o f f l u o r i d e both as a strong n u c l e o p h i l e and as a base i s amply documented. Both o f these r e a c t i v i t i e s are i n demand and are enhanced when t h e F-i s a c t i v a t e d , most n o t a b l y by 18-crown-6 i n an a p r o t i c s o l v e n t ( r e f . 32). s e l e c t i v e naked aldehyde enolate.
Some o f t h e d a t a which prove t h e f a c t are summarized i n Table 2 ( r e f s . 22, 31). To generate t h e enol a t e o f acetaldehyde i n a
The y i e l d increase from i n c l u d i n g e x t r a aldehyde i n t h e Such processes would n o t o n l y lower t h e y i e l d o f t h e product 43 b u t even S t i l l , i t i s s u r p r i s i n g t h a t t h i s F-could so e a s i l y y i e l d such a I n t h e I n a c e t o n i t r i l e , 1.5-2 equiv o f KF (per 40) and 7-10 mol % 18-crown-6 are optimum,
Workup c o n s i s t s o f d i l u -
3
The l a c k o f a g r e a t e r v a r i e t y o f products i n Table 2 Table 2 process. Our discovery o f the c o m p a t i b i l i t y o f fluoroformates w i t h OMSO already has been presented along w i t h some u s e f u l consequences. Since t h e p o l a r a p r o t i c s o l v e n t DMSO would a l s o a c t i v a t e F-( r e f . 32), alkenyl carbonate formation might occur i n t h e absence o f 18-crown-6. Experiments d e f i n i n g t h e success o f t h i s v a r i a t i o n are presented i n Table 3 ( r e f s . 2 2 , 31). 
, d e s p i t e good y i e l d s , i s an i n c i d e n t a l byproduct o f t h e i n v e n t i o n o f a valuable m o d i f i c a t i o n o f t h e
